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Abstract 

Introduction In the context of the development of pharmaceutical interventions, expectations and experiences 
of participants are essential. Their insights may be particularly helpful to address the challenges of recruiting and 
retaining participants for Alzheimer’s disease (AD) clinical trials. We examined clinical trial participants’ experiences to 
optimize trial design in Alzheimer’s disease (AD).

Method In this mixed-methods study, we included adults who participated in sponsor-initiated AD trials at Brain 
Research Center, a clinical trial organization in the Netherlands. Participants (N = 71, age 69 ± 6.5, 54%F, 19 cognitively 
normal (CN), 19 mild cognitive impairment (MCI), and 33 AD dementia) first completed an online survey. Diagnostic 
group differences were investigated using chi-square tests or one-way ANOVAs. Next, a subsample (N = 12; 8 = CN, 
4 = MCI) participated in focus groups to gain in-depth insight into their opinions on optimizing trial design from a 
participants’ point of view. Audio recordings from focus group interviews were transcribed verbatim and analyzed by 
thematic content analysis by two independent researchers.

Results Most reported motives for enrolment included “to benefit future generations” (89%), followed by “for science” 
(66%) and “better monitoring” (42%). Frequent suggestions for increasing willingness to participate included a smaller 
chance to receive placebo (n = 38, 54%), shorter travel times (n = 27, 38%), and sharing individual results of different 
assessments (n = 57, 80%), as well as receiving trial results (n = 52, 73). Highest visual analogue burden scores (0–100) 
were found for the lumbar puncture (M = 47.2, SD = 38.2) and cognitive assessments (M = 27.2, SD = 25.7). Results 
did not differ between diagnostic groups, nor between patient and caregiver participants (all p-values>.05). Two 
additional themes emerged from the focus groups: “trial design,” such as follow-up visit(s) after participating, and “trial 
center,” including the relevance of a professional and empathic staff.

Conclusion Relevant factors include expectation management and careful planning of high-burden assessments, 
provision of individual feedback, and prioritizing professionalism and empathy throughout conduct of the trial. Our 
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findings provide insight into participants’ priorities to increase willingness to participate and can be used to optimize 
trial success.

Keywords Alzheimer’s disease, Mild cognitive impairment, Engagement in research trials, Patients, Qualitative 
research, Quantitative research, Alzheimer’s disease clinical trials, Patient preferences

Background
Alzheimer’s disease (AD) is among the largest health 
care challenges of our century, with almost 50 million 
people diagnosed with AD worldwide [1, 2]. Therefore, 
new ways to prevent, delay, or treat AD are urgently 
needed. Clinical trials are, in line with the growing 
body of evidence suggesting that underlying pathology 
precedes the onset of AD dementia, shifting towards 
including people who are in the prodromal and pre-
clinical phases of AD [3].

Recruitment and retention of participants have been 
a major bottleneck in conducting clinical trials [4, 
5]. Finding sufficient participants who remain in the 
trial until the end is essential for its success. Several 
studies have explored motivations and challenges for 
clinical trial enrollment for people with mild cogni-
tive impairment (MCI) due to AD [6–8], and cogni-
tively normal (CN) participants with a high risk of 
AD [9]. The challenges of recruitment for AD clinical 
trials include fear of side-effects of medications [10], 
the chance of getting placebo [10], fear of invasive 
procedures [10], requirement of a study partner [9], 
long study durations [11], and large number of vis-
its and logistic concerns [10–12]. However, much of 
the relevant literature is based on the perceptions of 
health care professionals, or on hypothetical clinical 
trials rather than the perceptions of the actual par-
ticipants, that is both patients and their caregivers 
[6, 11–14]. Also, it is important to take into account 
differences between diagnostic groups. Incorporating 
participants’ priorities, concerns, and suggestions into 
clinical trial design could be highly beneficial for the 
recruitment and retention of trial participants, and 
consequently the development of the design of inter-
vention studies [15, 16].

In this study, the experiences of participants in 
AD clinical trials are taken as a starting point to 
provide insight into elements of trial design that 
are important to increase willingness to participate. 
Specifically, we aimed to examine their motivations 
for trial participation, experienced burden of trial 
features, preferred frequency of visits, and sugges-
tions for stimulating recruitment and retention of 
participants. Furthermore, we examined differences 
between diagnostic groups regarding their views on 
trial design.

Method
Design
We used a mixed-methods study design in which the 
quantitative data collection, i.e., a survey among trial 
participants and study partners, informed the qualita-
tive collection, i.e., focus groups with trial participants 
[17]. Participants were recruited via Brain Research 
Center (BRC), a specialized clinical trial organization in 
central nervous system disorders in two locations in the 
Netherlands: one in Amsterdam and one in Den Bosch. 
We included participants and their study partners who 
participated in 11 international sponsor-initiated tri-
als between 2015 and 2020 at one of two different BRC 
sites in the Netherlands. These included participants 
with AD dementia, participants with MCI due to AD or 
cognitively normal (CN) participants who were amyloid 
positive and/or APOE E4 carriers. First, we asked the 152 
eligible trial participants and/or their study partners if 
they were interested to participate in a survey that was 
distributed online. Out of these, 81 (54%) were interested 
in participating and were sent an email that included a 
link to the survey (Fig. 1: Survey overview). Of these 81 
participants, 71 (88%) completed the survey. Second, we 
asked these participants if they were interested in par-
ticipating in an additional focus group; 26 (37%) partici-
pants indicated to be interested, and we used purposive 
sampling to select 12 focus group participants. The study 
protocol was approved by the Medical Ethical Commit-
tee of the Amsterdam UMC, location VU. Participants 
in the survey provided online digital consent, and focus 
group participants provided additional written informed 
consent.

Measurements
Survey
The content of the survey was based on previous stud-
ies focusing on challenges and motivation for participa-
tion in AD prevention trials [6–19]  and supplemented 
with additional topics based on the aims of this study. 
The complete survey is included in Additional file 1. The 
survey comprised the following domains: demographics, 
rationale, and motivations for trial participation; experi-
enced participant burden; preferred frequency of visits; 
and suggestions for stimulating participation. Additional 
items asked participants to report their diagnosis and in 
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which trial they participated, to check the research con-
sensus diagnoses. The online survey was distributed via 
an anonymous link through Castor, an online survey sys-
tem (casto redc. com).

Focus groups
Next, we conducted focus groups to gain in-depth 
insight into the views of participants with regard to 
participation in clinical trials and their opinions on the 
optimal trial design to find out what aspects trial par-
ticipants think are most important. Three focus groups 
were needed to reach data saturation, i.e., no new 
themes emerged from the third focus group in compari-
son to the data obtained from the first two. One focus 
group included 4 participants with MCI due to AD 
currently participating in a trial, and two focus groups 
included in total 8 CN participants, who had previously 
participated in a trial. Nominal group and Participa-
tory Learning and Action (PLA) techniques were used 
to inspire the design of the focus groups [20, 21]. Each 

focus group consisted of two parts. First, a brainstorm-
ing session to generate bottom-up, inductive data of 
positive and negative aspects of their trial participa-
tion. Participants were given 10 min to generate a list 
of all issues they considered relevant, in response to the 
question “What are important negative and/or positive 
factors or aspects as experienced during your participa-
tion in a trial?.” After 10 min, a round-robin approach 
was used to collate ideas, that is, each participant in 
turn was asked to read one item off their list. When 
each participant had mentioned a positive or negative 
aspect, the same process was repeated until each par-
ticipant’s list of items was exhausted. Participants were 
asked not to repeat an item already given by a partici-
pant. After a final, comprehensive list of positive and 
negative aspects was established, each participant was 
then asked to ascribe a score between 0 (no importance) 
and 10 (great importance) to each of the trial aspects. 
Finally, they were asked to identify the five items that 
they considered most important.

Fig. 1 Project overview. This figure shows the steps of the survey respondents. Motives, challenges, and experiences of trial participants were 
investigated using the survey. Then, the answers were used as input for the focus groups to gain in-depth insight into views with regard to trial 
design. Abbreviation: AD, Alzheimer’s disease; MCI, mild cognitive impairment; CN, cognitively normal participants

http://castoredc.com
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The second part of the focus groups was centered on 
discussing and reflecting on the optimal trial design or 
design features. Here, the participants were instructed 
to vote which trial design they preferred out of three 
possible designs, which were different in terms of study 
duration, placebo chances, and frequency of visits and 
follow-up visits, features that we selected based on 
responses of the survey and of two actual trials. They 
were first asked to select one trial design they preferred 
and explain to the group why. They were then asked to 
divide 10 votes over the three trial designs, appointing 
more votes to the study they would most likely want to 
participate in, and explain why. The process of voting and 
justifying/explaining the rationale behind their votes was 
intended to elicit a discussion on all relevant features of 
trial design, in a guided manner. Each focus group lasted 
approximately 2 h and was audio-recorded and tran-
scribed verbatim. All data were anonymized.

Data analysis
Data from completed surveys were used in analyses (5 
were not completed). Descriptive statistics were used to 
report participant characteristics. One-way ANOVA, 
T-tests, and chi-square tests were used to determine 
whether participants’ motivations, experienced burden, 
and frequency of visits differed between the diagnostic 
groups, and between patient and caregiver participants. 
IBM SPSS Statistics, version 22, was used, and p-values 
less than .05 were considered statistically significant.

All positive and negative aspects of AD clinical tri-
als that were assembled during the first part of the focus 

groups were combined to one comprehensive list, includ-
ing the summed importance scores with a potential range 
from 0 to 120 over the 12 participants, and the frequency 
of being included in participants’ top 5. Conventional 
content analysis [22] was performed on the transcripts 
of the second part of the focus groups to establish the 
most optimal clinical trial design features emerging from 
the data. All transcripts were independently coded by 
two researchers (L.O. and M.V.). As a first step, the tran-
scripts were read and an initial list of optimal features or 
themes was generated by L.O. Next, the researchers inde-
pendently categorized all relevant statements that came 
up in the discussion, i.e., they assigned each statement 
to a design feature or an overall theme. Codes were then 
compared and discussed until consensus was reached, 
resulting in a final coding framework.

Results
Survey
Participant characteristics
Seventy-one participants completed the survey, of which 
19 participated in a trial for CN, 19 in an AD trial in stage 
MCI, and 33 in an AD dementia clinical trial (Table  1). 
One participant self-reported a diagnosis of MCI, but he 
participated in a trial for CN participants with high risk 
of AD. In analyses assessing attitudes towards trial par-
ticipation, this patient was included as part of the CN 
group. The majority of survey respondents took part in a 
single trial (n = 45, 63.3%), and in the MCI group, partic-
ipation in multiple trials was more common (n = 10/19, 
p = .011).

Table 1 Characteristics of survey respondents

Data are represented as mean (SD) or as n (%)
a Data were available for n=66
b Data available for n=18

^Tested for 1 versus multiple trial participations

Characteristics All survey respondents Alzheimer dementia Mild cognitive impairment Cognitively normal p-value

N 71 33 19 19

Age, mean (±SD) 68.7 (6.5)
Range =  51–82

67.6 (7.9)
Range = 51–81

68.8 (8.8)
Range = 53–82

69.9 (4.1) b

Range = 63–82
.56

Female, n (%) 38 (54) 21 (64) 10 (53) 7 (37) .17

Education level, n (%) .18

 Up to secondary school com-
pleted

23 (32) 13 (39) 6 (32) 4 (21)

 Vocational training, diploma 11 (16) 5 (15) 5 (26) 1 (5)

 University degree 37 (52) 15 (46) 8 (42) 14 (74)

Participated in a number of clinical trials

 1/2/3, n 45/17/ 9 19/9/5 9/6/4 17/2/0 .02^

Completed participation in clinical 
 triala

32 (45%) 18 (55%) 7 (37%) 7 (37%) .15

Study partner 19 (7%) 16 (49%) 3 (16%) 0 (0%) <.01
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Rationale and motives
Most participants reported initially enrolling for the 
benefit of future generations (n = 63, 89%), followed by 
“for science” (n = 47, 66%) and “better monitoring” (n 
= 30, 42%) (Table  2). The majority of the participants 
(n = 51, 72%) were “very” to “extremely” satisfied about 
their participation, and the large majority (n = 63, 89%) 
indicated they would be likely to enroll in another AD 
clinical trial. When participants were asked whether 
they considered to stop during their participation, most 
participants (n = 67, 94%) never thought of quitting. 
Still, four of them did, because of the following reasons: 
side effect(s) from the lumbar puncture (n = 1), experi-
enced decline in memory (n = 1), the role of the phar-
maceutical company (n = 1), and general experienced 
burden (n = 1). No differences were observed between 
diagnostic groups, nor between patient and caregiver 
participants (all p > .05)

Suggestions for increasing willingness to participate
Suggestions to improve willingness to participate were 
investigated by two multiresponse questions: “What 
would make participation easier for you or others” and 
“What factors are important to consider when enrolling 
again?”. The most frequently selected reasons to the first 
question were a smaller chance of receiving placebo (n = 
38, 54%) and shorter travel times (n = 27, 38%) (Table 3). 
Most reported factors considered important when enroll-
ing again included receiving individual results of different 
assessments (n = 57, 80%) and receiving research results 
of the trial (n = 52, 73%) (Table 4). The least frequently 
selected reasons for future enrolment were receiving pay-
ment (n = 4, 6%) and privacy (n = 3, 4%).

Preferred frequency of visits and trial duration
Once per month was chosen most often as the preferred 
visit schedule to the center (n = 43, 61%). Participants 

Table 2 Summary table of answers to the multiresponse question “what was the most important reason to participate in a clinical 
trial?”, stratified per diagnostic group

Most important reason to 
participate in a clinical trial

Overall Alzheimer’s disease Mild Cognitive 
impairment

Cognitively normal

N %  (ntotal=71) n %  (nAD=33) n %  (nMCI=19) n %  (nCN=19)

For the future generation 63 88.7% 28 94.3% 17 98.5% 18 94.7%

For science 47 66.2% 21 63.6% 15 78.9% 11 57.9%

I think I will be monitored better 30 42.3% 14 91.5% 9 47.4% 7 36.8%

I find it interesting 22 31.0% 12 36.4% 162 39.7% 5 26.3%

My doctor recommended it 7 9.9% 5 15.2% 2 10.5% 0 0.0%

I think it is the best treatment 7 9.9% 5 15.2% 2 10.5% 0 0.0%

To receive better care 7 9.9% 4 12.1% 2 10.5% 1 5.3%

It is a useful time to spend the day 2 2.8% 2 6.1% 0 0.0% 0 0%

Table 3 Summary table of answers to the multiresponse question “what would make participation easier for you or others?”, stratified 
per diagnostic group

What would make participation easier 
for you or others?

Overall Alzheimer’s disease Mild Cognitive 
impairment

Cognitively normal

N %  (ntotal=71) n %  (nAD=33) n %  (nMCI=19) n %  (nCN=19)

Less chance to receive placebo 38 53.5% 18 54.5% 13 68.4% 7 36.8%

Shorter travel time 27 38.0% 14 42.4% 6 31.6% 7 36.8%

Less frequent lumbar puncture 22 31.0% 12 36.4% 4 21.1% 6 31.6%

Home visits 12 16.9% 9 27.3% 2 10.5% 1 5.3%

Less frequent visits to center 6 8.5% 5 15.2% 1 5.3% 0 0.0%

Study partner burden 9 12.7% 4 12.1% 1 5.3% 4 21.1%

Less frequent MRI scan 8 11.3% 3 9.1% 1 5.3% 4 21.1%

Less frequent PET scan 6 8.5% 3 9.1% 1 5.3% 2 10.5%

More compensation 5 7.0% 1 3.0% 4 21.1% 0 0%

Less frequent memory assessments 4 5.6% 2 6.1% 1 5.3% 1 5.3%

Less frequent depression assessments 2 2.8% 0 0% 2 10.5% 0 0%
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indicated different preferred frequency of visits for the 
different assessments. Once per month was most fre-
quently selected, for blood tests (n=33, 47%), electro-
cardiogram (ECG) (n=30, 42%), and the neurological 
assessments (n=30, 42%). Once per 3 months was most 
frequently selected for depression (n=36, 51%), qual-
ity of life (QoL) (n=36, 49%) and instrumental activities 
of daily living (IADL) (n=35, 49%), and questionnaires. 
This was also the most selected preference for the neu-
ropsychological assessments (n=34, 48%) and MRI scan 
(n=27, 38%) frequency. Once per year was most fre-
quently chosen as the optimal frequency for the lumbar 
puncture (n=47, 66%) and PET scan (n=33, 47%). The 
preferred trial duration of a clinical trial was on aver-
age 3.8 years (SD=2.7), with a wide range (1–10 years). 
A one-way ANOVA revealed that there was a significant 
difference in preferred trial duration between the three 
diagnostic groups (F(2,68)=9.4, p = <.001). Post hoc 
comparisons using the Tukey HSD test indicated that 
participants from the CN group preferred a longer trial 
duration (M = 5.8, SD=2.6) compared to participants 
with AD dementia (M = 2.8, SD = 1.9, p<.001) and MCI 
(M=3.5, SD=3.1, p=0.012).

Patient burden
Participants rated the experienced burden of various 
trial assessments on a scale of 0 (no burden) to 100 (high 
burden), as seen in Fig.  2. Highest burden scores were 
observed for the lumbar puncture (M = 47.2, SD = 38.2), 
followed by cognitive assessments (M = 27.2, SD = 25.7) 
and the PET scan (M = 19.3, SD = 25.7). Of note, we 
observed a high variety in scores, and this variety was not 

dependent on syndrome diagnosis (p > .05), or being a 
patient or caregiver participant (p > .05).

Focus groups
Positive and negative aspects of participating
Across the three focus groups, a comprehensive list of 
18 negative and 19 positive aspects of participating in a 
trial was reported by the participants (Table 5). Lack of 
communication about results during or after trial partici-
pation, the lumbar puncture, and cognitive assessments 
were most often ranked as the most important negative 
experienced factors.

The positive experienced aspects most often ranked in 
top 5 as very important were the empathy of the employ-
ees of the research center, truthfulness and profession-
alism of the research employees, the notion that one is 
contributing to a possible cure for AD, and the experi-
ence that staff has more time/attention than available 
during a routine hospital visit.

Clinical trial design
Content of the audio-recorded discussions through-
out the voting process for the most optimal clinical trial 
revealed two main categories: features related to trial 
design and those related to the trial center.

Theme 1: trial design features The most mentioned trial 
design elements that need optimization according to 
participants are as follows: receiving their personal test 
results and follow-up visit(s) after participating in a trial. 
Participants indicated that they would like to know their 
own results of different trial assessments such as cogni-
tive assessments, lumbar puncture, and MRI scan. After 

Table 4 Summary table of answers to the multiresponse question “what are the most important factors when considering to enroll 
again?”, stratified per diagnostic group

What are the most important factors 
when considering to enrol again?

Overall Alzheimer’s disease Mild Cognitive 
impairment

Cognitively normal

N %  (ntotal=71) n %  (nAD=33) n %  (nMCI=19) n %  (nCN=19)

Sharing personal results 57 80.3% 24 72.7% 16 84.2% 17 89.5%

Sharing research results 52 73.2% 22 66.7% 16 84.2% 14 73.7%

Possibility to enrol in a new trial 45 63.4% 24 72.7% 13 68.4% 8 42.1%

The same specialist each visit 41 57.7% 18 54.5% 13 68.4% 10 52.6%

Reputation research center 34 47.9% 16 48.5% 10 52.6% 8 42.1%

Number of visits to center per month 11 15.5% 7 21.2% 4 21.1% 0 0%

Side effects 10 14.1% 3 9.1% 4 21.1% 3 15.8%

Distance to study center 8 11.3% 4 12.1% 3 15.8% 1 5.3%

Chance to receive placebo 8 11.3% 4 12.1% 4 21.1% 0 0%

To receive payment 4 5.6% 2 6.1% 2 10.5% 0 0%

Duration of study visit 4 5.6% 3 9.1% 1 5.3% 0 0%

Privacy 3 4.2% 1 3.0% 2 10.5% 0 0%



Page 7 of 12Ottenhoff et al. Alzheimer’s Research & Therapy           (2023) 15:72  

having invested a lot of their time in support of a clinical 
trial, they feel disrespected when not receiving their per-
sonal results, as illustrated by the following quotes:

Female, 63, CN: I would like to know how I am 
doing after the trial. Is it going well or am I getting 
worse?.

Male, 70, CN: I wanted to know how I was doing 
since the trial stopped suddenly. Therefore, follow up 
visits after participating would be nice.

Participants in the preclinical AD trials found com-
munication about amyloid status or APOE E4 carrier 
ship important. Most participants wished to learn their 

amyloid status and/ or APOE A4 risk profile, but stated 
that adequate communication is very important to com-
prehend what the results mean. Learning about their 
Alzheimer’s risk status had more impact for some than 
expected beforehand. The importance of adequate com-
munication is highlighted in the following quote:

Male, 73, CN: Communciation is very important. In 
the beginning I did not understand what it meant to 
be an APOE E4 carrier.

Another prominent subtheme to emerge as a trial 
design feature was trial duration, especially combined 
with the chance to be randomized into the placebo 
group. Participants differed however in their preferences 
and argumentation, as illustrated below:

Fig. 2 The experienced intensity of trial features
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Female, 67, CN: Trial duration is most determative 
for me when participating in a trial, I would rather 
participate in a trial of longer duration.

Male, 73, CN: I do not like the idea that you get 
involved in a clinical trial for 5 years and at the end 
it turns out you had a placebo.

Female 76, MCI: A one year trial is perfect for me. If 
it then turns out the medicine is not working, I will 
participate in a next clinical trial.

Too many data collection points or assessments 
increased the burden for participants. Participants in 
the focus groups emphasized that they experienced high 
burden of the following assessments: cognitive assess-
ments, lumbar puncture, PET scan, and MRI scan. They 
understood they had to undergo these procedures, but 

expected (more) careful planning of these high-burden 
assessments, i.e., only when needed. Other solutions 
to get blood-based biomarkers instead of lumbar punc-
ture or a shorter duration of cognitive assessments were 
highly recommended. Participants explained:

Female, 63, CN: The memory assessment were 
very hard for me, especially the one you have to 
remember 15 words felt as failing. I almost started 
crying.

Male, 68, CN: I had a headache for one week after 
the lumbar puncture.

Theme 2: trial center features Empathy of research staff 
was often mentioned as a feature of the optimal trial 
center. Quality and attitude of the research staff are of 

Table 5 Negative and positive experienced aspects of focus groups participants, including ranking every mentioned positive and 
negative aspects from 0 (not important) to 10 (very important)

Notes: Score: all aspects were scored by participants on a 0–10 scale, with summed scores thus ranging from 0 to 120 with a total of 12 participants (if the aspect was 
mentioned in each focus group)

Frequency top 5: how often participants identified the aspect as most important when they had to select the five items that they considered most important

Experienced negative aspects Summed score Frequency top 5 Experienced positive aspects Summed score Frequency top 5

Communication test results during 
or after participating

75/120 7/12 Empathy employees research center 107/120 8/12

Lumbar puncture 75/120 5/12 Contribute to a possible cure for 
Alzheimer’s disease

74/120 6/12

Cognitive assessments 70/120 4/12 Personal treatment 68/120 1/12

Communication regarding the result 
of genetic testing/diagnosis

70/120 3/12 Professionalism of research team 66/120 6/12

Study stopped without result 62/120 2/12 A hearty greeting of reception 65/120 4/12

Appreciation pharmaceutical 
company

41/120 1/12 More time/attention than in hospital 57/120 5/12

MRI scan 38/120 3/12 Provide lunch 49/120 1/12

Results of neuropsychological 
assessments are confronting

37/120 1/12 Keep track of brain condition 47/120 2/12

Study partner burden 36/120 3/12 Attention physical condition 46/120 4/12

Little interest in motivation of 
participants

34/120 1/12 Scientific approach to research 46/120 2/12

Lack of follow-up measurements 
after and at the end of the study

26/120 3/12 Atmosphere research location 46/120 0/12

Lack of empathy of staff outside of 
research center

25/120 1/12 Supervision and guidance research 
team

44/120 1/12

PET scan 21/120 1/12 Neuropsychological assessments 43/120 0/12

Travel distance to research center 21/120 3/12 Study partner involved 36/120 1/12

Not working devices 19/120 0/12 Frequency of visits 28/120 0/12

(unannounced) Changes in research 
personnel

18/120 2/12 Feedback abnormal results 26/120 3/12

Temperature research center 15/120 0/12 The distance from the study site 25/120 0/12

Starting too early 11/120 3/12 No pressure, always possibility to 
stop participation

20/120 0/12

No hierarchy 19/120 4/12
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great importance for participants. Also, research staff 
being professional, warm, and approachable and mak-
ing efforts to show participants they are appreciated and 
valued were often mentioned as highly valued. It is con-
sidered very important that study support staff should 
be generally aware of how study participants are feeling 
during the trial, and seek to minimize patient stress. Par-
ticipants explained:

Female, 65, MCI: I would really appreciate being 
guided by the same people as much as possible.

Male, 76, CN: I was very happy with the profes-
sionalism and adequacy of the research staff.

Related to that, considering the personal motivation 
of trial participants was mentioned as an important 
factor. Participants believed that understanding the 
reasons and personal motivation for participation and 
participant expectations is crucial for retention. One 
participant explained:

Male, 68, CN: I thought it was striking that there 
was no interest in my reasons to enroll in a clini-
cal trial. For me it was very important that the 
research staff knew why I participated.

Finally, both related to clinical trial design and center, 
the involvement, financial interests, and negative media 
attention of pharmaceutical companies were mentioned 
as important considerations to stop participation. Par-
ticipants explained:

Male, 70, CN: You will not have any personal con-
tact with the pharmaceutical company, but you 
have to sign all these papers for them, that feels 
wrong.

Male, 70, MCI: Negative publicity of the phar-
maceutical company (making large financial 
gains) affected my willingness to participate in 
the trial.

Discussion
This mixed-methods study provides insight into trial 
design elements important for optimal trial recruitment, 
participation, and retention, from the perspective of par-
ticipants in AD clinical trials. Structurally receiving indi-
vidualized test results and smaller chance to get placebo, 
as well as trial center features, were identified as motiva-
tors for trial participation.

In line with former studies, trial participants experi-
enced neuropsychological testing and the lumbar punc-
ture as high burden assessments [9, 23, 24]. Most trials 

include a broad array of neuropsychological tests, which 
may result in frustration and distress for the participant 
[25]. For trial participants, the confrontation with their 
cognitive struggles can be overwhelming and may result 
in unwillingness to participate. Shorter, more focused 
cognitive tests sensitive to change have been developed, 
such as the cognitive functional composite (CFC) [26]. 
Initiatives to reduce levels of anxiety and/or uncertainty 
with regard to the lumbar puncture procedure have been 
introduced [27]. Furthermore, reducing the number of 
lumbar punctures during the trial, for example by making 
use of blood-based biomarkers could provide a noninva-
sive and patient-friendly alternative [28].

Considering incorporating follow-up visits (follow-up 
or contact with the trial site after ending the trial) and 
sharing individualized test results with participants could 
improve the engagement of participants [4, 19, 29, 30]. 
Additional funds from study sponsors to enable longer-
term clinical follow-up of participants could further 
enhance participants’ feeling of support [31, 32]. With 
regard to sharing study results, complicating (ethical) 
factors, such as the patient and caregivers’ coping style 
in receiving potentially negative results, and receiving 
results years after participating in the trial, might ham-
per disclosure [33, 34]. However, in oncology, it was dem-
onstrated that finding out the (personal) results of a trial 
might make trial participation more worthwhile, as well 
as being highly appreciated by participants [34]. Further 
research is therefore recommended to study different 
results scenarios for the AD population.

The quality and attitude of the research staff and cre-
ating a caring and supporting environment of the trial 
centers were important according to the trial partici-
pants. Positive environments are created through staff 
being both professional as well as warm and approach-
able, and by making efforts to show participants that 
they are appreciated and valued (for example by offer-
ing them coffee or lunch). These findings are in line with 
previous studies on clinical trial organization, in which 
educated or experienced staff was found highly relevant 
for the execution of the growing complexity of clinical 
trial execution [35, 36], In our study, there was consid-
erable variation in the positive and negative aspects of 
trial participation and optimal trial design. However, all 
participants mentioned the importance of a caring and 
supporting environment and an empathic research staff.

It is important to manage the expectations and moti-
vations of participants at the beginning of a trial. In this 
way, expectations can be adjusted in time (for example, 
whether or not participants will receive results of their 
own assessments), or participants can be matched to a 
trial that fits their preferences with regard to study dura-
tion, or frequency of assessments that are necessary.
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Strengths and limitations
It is important to account for several study limitations 
when interpreting these findings. This study was limited 
by a homogeneous sample that consisted of predomi-
nantly highly educated and Caucasian trial participants. 
Also, we included participants who participated in a 
clinical trial and not those who did not want to partici-
pate. Furthermore, this study was conducted at two sepa-
rate sites of the Brain Research Center, with participants’ 
motivations for enrollment possibly varying across sites. 
However, we explored differences in the clinical trial 
experiences by participants of the two sites but found no 
differences (data not shown). Lastly, agreeing to partici-
pate in a focus group suggests a degree of interest in med-
ical research and interventions, creating a selection bias 
of highly motivated individuals, which might lead to dif-
ferent findings. However, previous work has not focused 
on participants actual participating in a clinical trial. 
Strengths of the current study include a more thorough 
understanding of which design elements can improve 
willingness to participate with a mixed method design. 
This allows researchers to design clinical trials taking into 
account participants’ perspectives thereby improving 
trial success. A particular strength is the inclusion of a 
substantial portion of participants who enrolled in one or 
more clinical AD trial. This is important, because previ-
ous research has been mainly focused on the recruitment 
and retention in participants without any clinical trial 
experience. Finally, this study did not use a hypothetical 
clinical trial, as is customary in focus group research, but 
rather took the participants’ real-life experience in actual 
clinical trials as starting point [6, 8, 9, 11–13].

Conclusion
In conclusion, our findings provide insight into partici-
pants’ priorities to optimize clinical trial recruitment 
and ensure trial success. Recommendations of trial 
participants include careful planning of high burden 
assessments, providing individual test results and pri-
oritizing professionalism and empathy throughout the 
trial. Thus, expectation management of participants at 
the beginning of a trial and matching of participants to 
a trial that fits their preferences regarding study dura-
tion and/or frequency of assessments that are required 
are recommended optimizations for future clinical 
trials, as well as for ethics committees and regulatory 
agencies to consider.
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